German-speaking Society of Nephrology  by unknown
Kidney international, Vol. 24 (1983), pp. 275 —284
Abstracts
German-speaking Society of Nephrology
Basel, Switzerland
September 12—15, 1982
Is thrombocytic function activated in glomerulonephritis? K. Andras-
sy, U. Herzog, J. Koderisch, W. Kreusser, A. Wietasch, and E. Ritz,
Department of internal Medicine, University of Heidelberg, Heidel-
berg, Federal Republic of Germany. Several observations are compati-
ble with an involvement of thrombocytes (Thr) in the genesis and
maintenance of glomerulonephritis (GN). The following abnormalities
have been described in patients with GN: immunohistological demon-
stration of Thr-antigens in glomeruli; diminution of Thr-survival; in-
creased Thr-adhesiveness and aggregation; increase of Thr indicator
proteins (platelet factor IV, PF IV) and beta-thromboglobulin (bTG). In
the present study, a group of GN patients (N = 25), confirmed by
biopsy and without nephrotic syndrome (NS), a group (N = 11) of ON
patients with NS and II healthy control subjects were examined.
Thrombocyte counts, ADP-, collagen-, adrenalin, arachidonic acid
(AA)-induced Thr aggregation; circulating Thr-proteins (bTG and PF IV
with RIA); thrombocyte cAMP-concentration basal and after stimula-
tion with POE1 (RIA). Thrombocyte counts as well as ADP-collagen-,
adrenalin and AA-induced Thr-aggregation were identical in controls
and patients with GN without NS. Similarly, there was no difference of
circulating thrombocyte indicator proteins (CO bTG: 33 10 ng/ml; GN
31.6 12.7 nglml; PF IV control: 5.9 2.6 nglml; ON 5.6 2.5 ng/ml).
Finally, basal and stimulated thrombocyte cAMP concentrations were
unchanged. In contrast, patients with NS had increased thrombocyte
counts and an increase of ADP-, adrenalin- and collagen-induced Thr-
aggregation. Thrombocyte cAMP levels after PGE1 stimulation were
diminished (control: 489 94 pmoles x l0 Thr; ON 453 69; NS 358
70). In NS there was clearcut evidence for the activation of several
thrombocyte functions. In contrast, thrombocyte function in patients
with ON without NS was not different from control individuals. The
present study does not provide evidence for involvement of thrombo-
cytes in patients with ON. This is of some importance since several
concepts for therapeutic intervention in ON assume the presence of
thrombocyte activation.
Tubular function in experimental anti-tubular basement membrane
nephritis (ATBN). C. A. Baldamus, H. Weglage, J. M. Alt, and H.
Stolte. Department of Nephrology, University of Frankfurt and Medi-
cal School, Frankfurt, Federal Republic of Germany. Impaired tubular
function, like normoglycemic glucosuria, is a frequent finding in acute
tubular interstitial nephritis. To study this tubular impairment, total
kidney function and specific tubular functions were investigated in rats
with ATBN. ATBN was induced in female Brown Norway rats by
fourfold intradermal immunization with kidney homogenate (Sprague-
Dawley) in complete Freund's adjuvant and simultaneous injections of
Bordetella pertussis adjuvant. All animals showed a linear immunofluo-
rescent staining of the tubular basement membrane (TBM) but not of
the glomerular basement membrane. Lympho-plasmacellular infiltrates
could be detected in the interstitium. In 17 experimental (E) and five
control (C) animals the quantitative urinary protein excretion (UPE;
Lowry) and the excretion of albumin of low (LMW) and high molecular
weight proteins (HMW; micro disc electrophoresis) were measured
repeatedly up to 4 months after immunization. The LMW/HMW ratio
was determined as the indicator for impaired tubular protein absorp-
tion. At the end of the experimental period OFR ('4C-inulin) and renal
glucose reabsorption under glucose infusion were measured.
GFR
mi/mm g
NG
UPE
ng/d
Albumin
mgld LMW/HMW
K (5) 0.72 0.17 2.16 0.42 0.064 0.010 2.17 0.85
E (17) 0.66 0.16 2.66 0.58 0.112 0.044 2.27 1.15
UPE increased in C as in E animals according to maturation. The
difference (C — E) at the end of the observation period was not
significant. The urinary LMW protein excretion as an indicator of
impaired tubular protein reabsorption was also not different between E
and C. Furthermore, no differences in glucose reabsorption capacity
could be established. The results indicate that at normal OFR immuno-
logic reactions at the TBM do not lead to measurable impaired tubular
functions.
Hepatitis B (HB) vaccination after renal allotranspiantation. U. Bins-
wanger, P. Grob, J. Hofmann, and G. Keusch. Department of internal
Medicine, Section of Nephrology and Immunology, University of
Zurich, Zurich, Switzerland. Former studies revealed high rates of HB
virus infections in patients with kidney allografts during immunosup-
pressive therapy. Vaccination with a highly purified formalin inactivat-
ed vaccine (Merck Sharp Dohme) was performed in 28 patients at times
0, 1, and 6 months. At 7 and 12 months anti-HBs responses were
observed at low titers in nine and seven patients only; two of them had
pre-existing anti-Hb core antibodies exhibiting features of a booster
reaction. In contrast, over 90% of the healthy individuals had anti-HBs
responses using the same vaccination schedule. A modified schedule
including vaccination at 0, 0.5, 1, and 3 months in 14 patients revealed
negative tests for anti-HBs in eight out of eight patients tested at 6
months. Side effects related to the vaccination included pain at the
injection site, nausea, and malaise and were observed in four patients.
They did not lead to the abandoning of the program. No virus-linked
events were observed except the formation of anti-HBs described.
Hepatitis B vaccination in patients with kidney allotransplants during
immunosuppressive therapy results in a low rate of anti-HBs formation
and at low titers only. Therefore, vaccination should be undertaken in
the pretranspiant period: Antibody production with the same vaccine
was observed in 67% of the patients during hemodialysis treatment.
Bence Jones (BJ)-tubulopathy: Biochemical and morphological findings
and therapeutical results. W. H. Boesken, R. Rohrbach, W. Raf S.
Schoit, and P. Schollmeyer. Medical University Clinic, Freiburg,
Federal Republic of Germany. The tubular accumulation of small
proteins with high glomerular clearance can result in tubular damage.
This tendency is enhanced by additional factors, for example, acidosis,
hypovolemia, and charge of the paraproteins. In a retrospective study
on patients with multiple myeloma (MM) and isolated BJ-paraprotein-
uria, the maturation and extent of the disease and the therapeutic effect
on the course of the secondary renal damage was investigated. Between
1972 and 1982 isolated BJ was immunologically detected in 107 patients.
Typical BJ-MM was found in 44 patients [proteinuria 6.1(0.7 to 25) g/24
hr; in 70% of patients more than 90% BJ of total proteinuria; in 'AX-, in
¼-specificity; in 7% only monomers, in 21% only dimers, in 72%
mono-, di- and polymers of BJ]; a chronic leukemia was found in a
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further 10 patients (paraproteinuria less than 1 g124 hr). Twelve patients
with glomerulonephritis or amyloidosis without MM excreted minimal
amounts of BJ. The remaining 41 patients were unsuitable for the study
because of inadequate documentation. Renal insufficiency was ob-
served in 66% of patients with a mean serum creatinine of 4.48 (1.4—
10.4) mg/dl. The tubulopathy was detected by a resorption defect for
microproteins 70 to 10,000 d (SDS-PAGE) in 80% of the patients with
BJ resulting from MM or leukemia even when GFR was normal.
Histologically tubulo-interstitial changes were found in 13 of 16 of the
44 patients, glomerulopathies were observed only as secondary amy-
loidosis in 5 of 16. In a few patients, as in animal experiments it was
possible immunohistologically to detect BJ in cylinders and tubular
tissue. As a result of treatment, a reduction of tumor mass was achieved
in about 50%, an improvement of renal function in 40% of patients.
Meiphalan was more successful than cyclophosphamide. Alkalinization
improved the tubulopathy before the BJ-paraproteinuria disappeared.
The BJ tubulopathy is therefore a common complication of BJ-MM and
possibly of other MM forms. Since the pathogenesis is well definable
and experimentally reproducible, the disease deserves further atten-
tion. It is treatable especially in early stages, although the prognosis of
the tumor itself and a subsequent amyloidosis is poor.
Rate of functional deterioration in polycystic kidney disease. K. A.
Franz, and C. Reubi. Medizinische Poliklinik, University of Berne,
Berne, Switzerland. Renal function was evaluated in 44 patients with
adult polycystic renal disease at different stages of the affection. In 38
patients single or serial determinations of the GFR and the effective
renal plasma flow were performed. In 21 of these patients and an
additional group of six subjects, serial determinations of serum creati-
nine were obtained. The data show that renal function does not
decrease at a constant rate between birth and endstage renal failure. It
remains well preserved for many years but decreases rapidly at a later
stage. The relationship between indices of renal function (GFR, PAH-
clearance, and/or reciprocal serum creatinine) and the age of the
patients can be described adequately by assuming that the impairment
in renal function is proportional to the growth of the cysts and that the
radii of the cysts increase at a slow but constant rate over years. The
role of infection and hypertension is only contributory.
Inhibition of proximal tubular inorganic phosphate (Pi) reabsorption
during hydrocortisone infusion. A. Frick, I. Durasin, and M. Neuweg.
Department of Physiology, University of Munich, Munich. Federal
Republic of Germany. Recently, we reported on a phosphaturic re-
sponse to hydrocortisone in clearance studies with acute parathyroidec-
tomized (PTX) rats. To localize this glucocorticoid-induced effect in the
nephron we used the micropuncture technique. We used adult female
Sprague-Dawley rats (250 g) kept on a standard diet (Altromin) and
performed parathyroidectomy on them 3 hr before the micropuncture.
The animals were infused with a modified Ringer solution (either
without or with phosphate) at 0.15 mI/mm. Hydrocortisone (Hoechst)
increased significantly both the endproximal transtubular concentration
gradient of Pi, (TF/P), and the fractional delivery of Pi at the end of the
proximal convolution, and decreased the reabsorption of Pi from 95.1
29.5 (mean SD, Control) to 59.7 28.2 pmoles/min (P < 0.005) and
the reabsorption of Pi/SNGFR from 2.34 0.59 to 1.35 0.54 pmoles/
nI (P < 0.001) during Pi-Ringer infusion. It is concluded that the
glucocorticoid-induced phosphaturia mainly results from the inhibition
of inorganic phosphate reabsorption in the proximal tubule.
The extent of "foot-process fusion" in different degrees of proteinuria.
A morphometric analysis. J. Fries, JL-J. Rumpelt, and W. Thoenes.
Department of Pathology, University of Mainz, Mainz, Federal Repub-
lic of Germany. Foot-process enlargement (the so-called foot-process
fusion) of the podocytes is a well known phenomenon of glomerulopath-
ies with high proteinuria, especially of minimal-change nephrosis.
Nevertheless, detailed quantitative data concerning the extent of podo-
cyte-changes and their relationship to the degree of proteinuria are still
missing. We measured the length of the foot-processes (where they are
in contact with the glomerular basement membrane) using electron
microscopic pictures of different types of diffuse glomerulonephritis/
glomerulopathy (GN/GP) (mesangial GN, perimembranous GN, mem-
branoproliferative GN, minimal-change nephrosis) with varying de-
grees of proteinuria. Five normal kidneys served as the controls. As a
result of our research we point out that (1) the extent of foot-process
enlargement varies slightly within glomeruli of the same kidney (kidney
10%); (five glomeruli measured in each kidney); (2) glomeruli with
proteinuria (0.7 to 21.4 g/day) show a significant enlargement of foot-
processes compared to normal conditions; (3) surprisingly, kidneys
with considerable variation in the degree of proteinuria (below and
above 2.5 g/day) show no differences in the mean length of their foot-
processes; (4) the extent of foot-process changes varies enormously (up
to 100%) within kidneys with a similar degree of proteinuria as well as
within the same type of GN/GP. We conclude that the electron
microscopic finding of enlarged foot-processes justifies the assumption
of glomerular protein loss. However, a statement about the degree of
proteinuria is not possible regarding only the ultrastructural aspect: On
the one hand, there is a considerable variation within the same type of
GN/GP, and on the other hand, the extent of foot-process enlargement
in kidneys with low proteinuria may be comparable to those with high
proteinuria.
1gM nephropathy — adisease entity? H. V. Gartner, H. Horn, H. V.
Gise, and A. Bohle. Institute of Pathology, University of Tubingen,
Tubingen, Federal Republic of Germany. To determine whether the
1gM nephropathy (1gM-associated glomerulonephritis), characterized
by domination of 1gM deposits, which has been described recently in
the literature can be considered a clinical and morphological disease
entity, we analyzed data from 59 patients with dominating mesangial
1gM deposits (62% male, 38% female; average age, 27). We then
compared them to patients with minimal changes and mesangioprolifer-
ative GN, type IgA nephritis, non-IgA nephritis, and immunohistologi-
cally negative patients. The results include: (1) Morphology: With the
light microscope, minimal glomerular lesions were present in most
patients (68%) which could not be distinguished from those in minimal
changes or in the lightest degree of mesangioproliferative glomerulone-
phritis, that is, minimal proliferating intercapillary glomerulonephritis
(MPI). A slight mesangioproliferative glomerulonephritis was observed
less frequently (24%), rarely a moderately severe mesangioproliferative
glomerulonephritis (8%). Interstitial lesions were rare. Immunohisto-
logically in most patients were only scanty, rarely heavy mesangial
deposits. Deposits of 1gM + C3 (± Clq, C4) predominated. In the
remaining patients additional immunoglobulins (IgG, IgA) were deposit-
ed (29%). In 15% we found only 1gM or in combination with other
immunoglobulins, without complement. The electron microscope
showed small electron dense mesangial deposits in nearly all patients.
(2) The initial symptoms were uncharacteristic; microhematuria or
proteinuria was mentioned most frequently. At the time of biopsy, the
clinical picture was varied, 58% had a slight proteinuria accompanied
with hematuria; sometimes proteinuria or hematuria occurred isolated
in varying degrees of intensity. Twelve percent had a nephrotic
syndrome. Blood pressure and creatinine values were normal. The
clinical picture corresponded in most patients to a mesangioprolifera-
tive glomerulonephritis, type IgA nephritis, type non-IgA nephritis, or
immunohistologically negative cases. In conclusion, since dominating
mesangial 1gM deposits do not imply a specific, histological, or clinical
picture, and since neither the morphological nor the clinical picture
leads to the conclusion of the existence of a so-called 1gM nephropathy,
classification of 1gM nephropathy as a disease entity does not seem to
merit justification. In our opinion, the dominating mesangial 1gM
deposits constitute merely a special immunohistologic symptom, proba-
bly expressing defective immunoresponse regulation.
Plasma exchange in drug-resistant glomerulonephritis with nephrotic
syndrome. W. M. Gläckner, H. G. Sieberth, and A. Bohle. Department
of Internal Medicine II, RWTH Aachen, Pathology Institute, University
Tubingen, Tubingen, Federal Republic of Germany. Plasma exchange
treatment was done in four patients with idiopathic glomerulonephritis
(membrano-proliferative GN, focal glomerulosclerosis) and severe ne-
phrotic syndrome (proteinuria up to 80 g/day), who did not respond to
steroids or immunosuppressive drugs. Plasma separation was done
twice a week over 3 weeks. With each exchange 3.0 to 3.5 liters of
plasma were separated and substituted by a 3% human albumin
solution. All but one patient were treated simultaneously with 3 mg
azathioprine and I mg 6-methyl-prednisolone per kg body weight. In all
patients a significant reduction of proteinuria and an increase of
creatinine clearance were reached. In two patients we observed a
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complete remission over 2 years. In a 25-year-old woman with mem-
brano-proliferative GN, who was treated first in 1979 with plasma
exchange, a deterioration of renal function with increase of proteinuria
was observed again after 6 months keeping only the immunosuppres-
sive therapy. By two further periods of additional plasma exchange in
1980 renal function was improved again, but at a serum creatinine level
of 7 mg/dl. In May 1981 a fourth treatment period remained without
success. In a 14-year-old boy, who was treated by plasma exchange
without simultaneous immunosuppression, the proteinuria rose consid-
erably during plasma separation. But, under a second immunosuppres-
sive treatment period started immediately after plasma separation, a
complete clinical remission could be observed.
Chloride activity in cells of isolated perfused rabbit thick ascending
limb segments of the ioop of Henle (cTAL). R. Greger and E. Schlatter.
Max-Planck-!nstitut für Biophysik, Frankfurt, Federal Republic of
Germany. Previously, we have reported on the electrical PD across the
basolateral membrane PDb of cTAL cells. These measurements have
led to a hypothetical model for NaCI reabsorption in the cTAL segment.
According to this model, intracellular above equilibrium distribution for
Cl is caused by a secondarily active transport system located in the
lumen membrane (2 Cl, 1 Nat, and 1 Ktcotransporter). Furosemide
supposedly interferes with this cotransporter. The present study was
performed to examine these predictions of the model directly by
recording intracellular electrochemical PDs for C1 (PDc,-) in the
absence and the presence of furosemide (3 io moles/liter). Seventy
cTAL segments of 50 rabbits (500 to 700 g) were dissected and perfused
at high flow rates with Ringer-like solutions as described from this
laboratory. Cl-selective single barrelled electrodes were prepared
from filament glass tubing. The puller was adjusted to produce elec-
trodes giving a resistance of 140 to 180 mEq when filled with KCI I
mmole!liter. The tips of these electrodes have an outer diameter of 81
10 nm (N = 4). The microelectrodes were silanized with trimethoxysi-
lane, and the tips were filled with Coming 477913 Cl exchanger. The
rear of the electrodes then (after 6 to 12 hr) was filled with KCI I mole!
liter. The electrodes have a resistance of 1.5 0.1 10' fl, the slope
varies between 54 and 57 mV/decade Cl concentration change, and the
rise time is approximately 0.5 to 2 sec. The results of 112 successful
impalements gave a mean of —31 I mV (PD referenced to bath) with
an almost bellshaped distribution. These data clearly indicate that C1
activity within the cTAL cell is above passive distribution. Under
identical experimental conditions the PDb was —69 mV. From PD,-
and PDb the intracellular C1 activity can be estimated: It is 25
mmoles!liter, and thus clearly higher than the value predicted for
passive distribution (8 mmoles!liter). Furosemide added to the lumen
perfusate produced a hyperpolarization of PDb by some 15 mV, and
simultaneously PDc,- fell from —27 2 mV to —16 2 mV, and it
returned back to —26 2 mV when furosemide was removed. From
these data a furosemide-induced fall in cellular C1 activity from 19 to
9 mmoles!liter can be calculated. The data, in a qualitative sense,
confirm the predications made on the basis of the model previously
suggested. The result that even after furosemide PD,- is significantly
different from zero, that is, that the C1 activity is still slightly above
passive distribution, may be caused most likely by some anions, other
than Cl, interfering with the exchanger. This explanation is supported
by another series of experiments in which C1 was removed on both
sides of the epithelium, and which an apparent cellular activity of C1 of
4 mmoles!liter was observed.
Cystinosis in Federal Republic of Germany: Incidence, survival, pro-
gression of chronic renal failure. N. Gretz, F. Manz, C. Bender-Götze,
M. Brandis, H. J. Bremer, J. Brodehi, M. Bulla, L. Diekmann, J. H.
Ehrich, W. Endres, C. Feidhoff, D. Gekle, B. Geschöll-Bauer, K.
Grote, R. Grüttner, W. Hagge, H. Hennemann, B. Kiare, D. Leupold,
H. Ldhr, D. Michalk, F. Ott, K. Pistor, F. Schindera, H. Schmidt, H.
Schulte-Wissermann, H. P. Weber, U. Willenbockel, and H. Wolf.
Clinic of Nephrology, Klinikum Mannheim, University of Heidelberg,
Federal Republic of Germany. In a retrospective multicenter study the
data of 105 cystinotic patients were assessed in Germany. Compared
with the total number of live births during the period of 1960 to 1979, the
minimum incidence of cystinosis in Germany is one per 179,000. Due to
sample biases the real incidence may be one per 100,000. The places of
residence of these patients show an equal geographic distribution. The
median survival time was determined to be 8.3 years (25th percentile:
6.6 years; 75th percentile 11.4 years). The survival curve exhibits two
components: A linear fall due to nonrenal death before the onset of
terminal renal failure and an exponential drop caused by renal death.
The date of renal death was defined as the date of death due to uremia
or the date of starting renal replacement therapy. No plateau formation
was noted at the righthand end of the survival curve indicating no clear
cut difference between infantile and adolescent cystinosis. The progres-
sion of CRF based on longitudinal data of serum creatinine was
described in a diagram. This diagram may be used as a prognostic aid
for new patients. The median time of the patients to come up to a Scr
value of 2 mg % was 8 years (25th percentile: 5.9 years; 75th percentile:
10.2 years). Older patients passed the Scr-interval between 2 and 4 mg
% at about the same time as younger patients.
The clipped kidney of the rat during and after blockade of the renin-
angiotensin-system (RAS). H-f. Grone, U. Kneissler, and U. Helm-
chen. Institute of Pathology, University of Gottingen, Gottingen,
Federal Republic of Germany. In sodium-depleted rats with bilaterally
constricted renal arteries, arterial pressure fell to normal values after
the blockade of the RAS. Simultaneously, acute renal failure occurred.
After a comparable blood pressure reduction induced by vasodilator
drugs, renal function did not deteriorate appreciably. In renovascular
hypertension with unilateral renal artery stenosis an impairment of
excretory capacity of the clipped kidney, which may go undetected
clinically, can be expected after inhibition of the RAS. Male Wistar rats
with chronic two-kidney, one-clip hypertension were fed a low-sodium
diet. After 7 days the rats were treated with the angiotensin-converting-
enzyme inhibitor MK 421 (group C, N = 32) or with the vasodilator
dihydralazine (group B, N = 27) for 2 weeks. Following the 14-day
treatment period, the stenosed artery of the left kidney was unclipped
and the right kidney excised. The unclipped kidney was investigated 2
or 7 days post-treatment. Controls: Untreated sodium-depleted Gold-
blatt-rats with unclipping of the left renal artery and contralateral
nephrectomy at corresponding time (group A, N = 27). Investigated
parameters: arterial pressure, (aortic catheter and tail cuff method);
plasma creatinine-, urea-, electrolytes-, renin concentrations; renal
renin; light and electron microscopy. During the treatment period a
continuous blood pressure normalization was achieved in groups B and
C. Overall excretory kidney function was well maintained in both
groups until the end of treatment. Plasma creatinine concentrations
(mg!%) 2 and 7 days after unclipping of the left renal artery and right
nephrectomy were: day 2, group A 0.95 0.03; group B 1.12 0.17;
group C 2.63 0.35; day 7: group B 0.85 0.08; group C 0.93 0.16.
At the end of and 2 days after treatment the left kidneys of rats treated
with MK 421 showed two major alterations (1) signs of acute renal
failure with wide tubular lumina and a flat epithelium (2) tubular atrophy
with a lightly staining cytoplasm and the loss of cytoplasmic organelles
and brush borders. On day 7 after unclipping of the renal artery
prominent signs of regeneration were still conspicuous. A kidney with a
fixed renal artery stenosis suffers an acute impairment of its excretory
capacity when the RAS is blocked and systemic blood pressure reduced
to the normal range. This insufficiency of the clipped kidney only
becomes apparent after removal of the untouched contralateral well-
functioning kidney. It is proposed that the reduction of excretory
capacity and the morphological lesions are caused by the blockade of
intrarenal effects of angiotensin II, for example, a critical dilatation of
the efferent arteriole, in addition to blood pressure lowering.
Sites of ketone body metabolism along the mouse nephron. W. G.
Guder, S. Pürschel, and G. Wirthensohn. Institute Clinical Chemistry
and Diabetes Research Unit, Munich, Munich, Federal Republic of
Germany. Ketone bodies (acetoacetate and -hydroxybutyrate) are
reabsorbed, excreted, and metabolized by mammalian kidney. To
localize the intrarenal sites of ketone body metabolism, two characteris-
tic enzymes were measured in single dissected nephron segments of
mouse kidney. /3-hydroxybutyrate dehydrogenase (f3-HOBDH) activity
was determined with a bioluminescent assay, based on the NADH-
bioluminescence of the vibrio fisheri luciferase. This assay was sensi-
tive enough to measure 13-HOBDH in a single segment of all nephron
structures. Acetoacetyl-CoA-transferase (AACT), the rate limiting en-
zyme of acetoacetate oxidation, was measured with a newly developed
radiochemical microassay using '4C-labelled succinate. /3-HOBDH was
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highest in the proximal convoluted and straight tubule with less activity
in the ascending limb of Henle's loop and the distal convoluted tubule
and no significant activities in thin limbs, the connecting and collecting
tubules. In contrast, AACT was highest in the distal convoluted tubule,
slightly lower in the proximal tubule and the ascending limb and lowest
in the thin limbs and the collecting duct system. AACT roughly parallels
the distribution of mitochondria, whereas f3-HOBDH, which is likewise
of mitochondnal origin, seems to be concentrated in proximal tubule
mitochondria. Our results indicate that proximal and distal segments of
mouse nephron can oxidize acetoacetate, whereas $-hydroxybutyrate
is mainly metabolized in the proximal tubule.
Altered ascending limb function during K-dePletiOn. H.-U. Gutsche,
L. N. Peterson, and D. Z. Levine. Abteilung für Spezielle Nephrologie
und Dialyse, Universität Kiel, Federal Republic of Germany, and
Department of Medicine, University of Ottawa, Canada. To evaluate
the possible role of the ascending limb in the concentrating defect
associated with K-depletion, minimum conductivity values of ascend-
ing limb fluid were measured in rats subjected to progressive potassium
depletion. Loops were filled with a test solution containing 110 mi
NaCI and 80 mM mannitol. Using a micro stop flow technique,
conductivity probe measurements were made after various equilibra-
tion times on fluid emerging from the thick ascending limb. At least five
determinations were made on each of 39 nephrons from 13 rats.
Group A
(N = 14)
Group B(N = 12)
Group C
(N = 18)
Plasma K, mEqiliter 3.3 — 4.4 2.4 — 3.2 1.5 —2.3
Conductivity, mS/cm 2.4 0.16 3.6 0.29a 5.7 0.5l
Equivalent NaCI conc.,
mEqiliter 18.3 27.0 43.1
a p < 0.01 vs. Group A.
As shown, minimum NaC1 values of ascending limb fluid rise as K-
depletion progresses and are significantly correlated between plasma
potassium concentrations of 1.5 and 3.5 mEq/liter (P < 0.01). Thus, in
addition to other pathogenic factors we have demonstrated a possible
role for altered ascending limb function in the concentrating defect of
K-depletion.
Lymphocyte subpopulations involved in kidney graft rejection. C.
Hammer, W. Land, C. Koller, and J. Stadler. Institute for Surgical
Research and Transplantation Center, University of Munich, Klinikum
Grosshadern, Federal Republic of Germany. Two new tools, fine
needle aspiration cytology (FNAC) and monoclonal antibodies (MCA),
permit monitoring in short intervals and at any time wanted the
fluctuation of graft infiltrating lymphocytes during acute rejection (AR).
Their number as well as their functional characteristics in terms of help
and suppression can be determined. Out of a total of600 FNACs from
200 patients, 76 FNACs from 34 patients contained enough lymphocytic
cells for all tests. The aspirated cells were stained as cytocentrifuged
smears according to the method of Pappenheim. Numbers of the
different mononuclear cell types indicate grade (1 to 3) of AR. The
"corrected" increment between FNC and peripheral blood (pb) lym-
phocytes allows the classification of severe AR. T-cells of FNAC and
pb were labeled by MCA using indirect immunofluorescence. T-cell
subpopulations were identified by MCA OKT-3 for panT-cells, OKT-8
for suppressor/cytotoxic cells and OKT-4 for T-helper cells.
Rejection grade
0 1 2 3
(N = 24) (N = 27) (N = 20) (N = 5)
% ly in situ 7.2 13.4 23.8 36.6
% ly in p.b. 5.7 4.3 4.4 3.4
OKT3+ 100 85 79 87
OKT4+ 50 26 30 30
OKT8+ 55 54 69 67
Ratio 3/8 1.8 1.4 1.1 1.2
3/4 2.0 3.2 2.6 2.7
8/4 1.1 2.3 2.3 2.2
Ratio 3/8 3.3 3.6 3.1 3.5
With increasing severity of AR the number of lymphocytes increases in
the graft. pb lymphocytes decrease mainly due to the intensity of
immunosuppression. With onset of AR, lymphocytic cells appear in the
graft without showing T-cell characteristics. OKT4+ (helper) cells are
reduced by conventional therapy (azathioprine, methylprednisolone,
and ALG) to be replaced by OKT8+ suppressor/cytotoxic population.
Calculation of the ratio shows that with increasing severity of AR
cytotoxic cells are the main subpopulation while helper cells are
reduced to 50% of normal values. Virus infections are accompanied by
an inversion of the OKT8/4 ratio, therefore enabling us to differentiate
between virus infection and AR.
Histological-cytological monitoring in early and late rejection crises
(RC) after kidney transplantation (KT). G. Hillebrand, J. M. Gokel, C.
Thoenes, R. Habersetzer, C. Hammer, L. A. Castro, W. Land, and H.
J. Gurland. Medizinische Klinik I, Inst itut f. Chirurgische Forschung,
Transplantationszentrum Klinikum Grosshadern, Pat hologisches Insti-
tut and Medizinische Klinik Innenstadt, University of Munich, Munich,
Federal Republic of Germany. Two hundred sixteen graft biopsies were
performed in 139 patients from a total of 292 kidney transplants between
1978 and 1982. Specimens were examined histologically, immunohisto-
logically, and by electron microscopy. Histological changes were
classified into three groups: (I) predominantly cellular transplant reac-
tions—CTR, (2) combination of CTRlvascular changes—VC (glomeru-
lar lesions), (3) predominantly VC. RC's occurring 2 months from KT
were considered as early phase ("a"), those occurring later as late
phase ("b"). Graft survival rate was monitored in 123 patients (76 early
phase RC, 47 late phase RC; 132 biopsies) for 6 months after kidney
transplantation. The prognostic value for the first biopsy was deter-
mined retrospectively for each category of histological change. Graft
survival for early phase RC was determined according to Cutler and for
late phase by calculating graft survival from the time of biopsy. In early
phase RC, the survival rate with predominantly CTR (Ia) was 50% but
for VC (3a) only 10%. In late phase RC, no difference was seen; 1 year
survival rate for lb equaled 60%, for 2b and 3b, 50%. Thirteen (62%) of
21 late acute RC (mean interval from KT to RC = 8.5 months) were
successfully treated by methylprednisolone pulses (MP) and ALG. Fine
needle biopsy (FNB) was used as an additional diagnostic criterion,
particularly in post-ischemic tubular necrosis (ATN). Two hundred
eighty FNB were performed with 36 patients. Two hundred twelve
(76%) showed a positive cytology; 40% of these cytological diagnoses
were available at the same time or even 1 day earlier than the
preliminary clinical diagnosis of RC. Positive cytology was confirmed
by the subsequent clinical course in 60%. These results demonstrate the
value of graft biopsy as a prognostic and diagnostic tool in the treatment
of RC. The histological diagnosis of late RC (CTR, Ib) justifies an
attempt at intensive pharmacological intervention (MP, ALG). Finally,
FNB provides a prompt and valuable information which facilitates the
timely decisions often required in selecting the appropriate therapeutic
protocol for an individual patient.
A morphological contribution to the pathogenesis of acute renal failure
in humans. T. Klingebiel, H. v. Gise, and A. Bohle. Institute of
Pathology, University of Tubingen, Tubingen, Federal Republic of
Germany. Twenty-nine biopsies were taken of renal cortices, the latter
being divided into three zones. Twelve were taken during the oligoan-
uric and 17 from the polyunc phase of acute renal failure. These were
compared with 29 controls. The number of the peritubular capillaries
was uniformly reduced in both collectives and all renal cortical layers;
their median surface area had increased. These changes were signifi-
cant. The total blood vessel surface area in each visual field remained
constant. The tubular epithelia were distended; the tubular lumina as
well as the Bowman's capsule space were widened. These changes
were also uniformly present throughout the entire renal cortex. The
oligoanuric and polyuric phases could be distinguished from each other
only in respect to the number of countable blood vessels. In addition,
alterations in individual cells from the proximal tubular epithelia were
studied in eight biopsies with the electron microscope. Ultrastructural
changes indicated severe damage to cellular electrolyte transport capac-
ity as well as limitation of metabolic processes. The present results
support a pathogenic concept which looks upon disturbances in the
functioning of individual cells and of the integrity of the renal fluid
compartments as central lesions leading tocute renal failure.
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Digoxin-like natriuretic activity in the urine of salt-loaded healthy
subjects. D. Klingmüller, E. Weiler, and H. J. Kramer. Medizinische
Universitãts-Poliklink Bonn, Bonn, Federal Republic of Germany. In
previous studies we have demonstrated a small molecular weight
(<1,000 daltons) natriuretic activity in the serum and urine of salt-
loaded subjects, which probably acts through inhibition of the Na-K-
ATPase enzyme system. This inhibitory activity is found in patients
with primary aldosteronism, a condition which represents the most
classical type of low renin volume-dependent hypertension. In contrast
this activity is absent in patients with arterial hypotension and in
edematous patients with secondary aldosteronism. Recently, the natri-
uretic material isolated from the plasma of salt-loaded dogs was shown
to bind to specific digoxin-antibodies. It was therefore suggested that a
digitalis-like endogenous natriuretic factor is released in response to
saline loading. In further studies we therefore investigated the presence
of such an endogenous natriuretic digitalis-like activity in the urine of
healthy volunteers during high salt intake. Using Sephadex G-25 for
chromatographic separation of urine a material elutes as a single peak in
the natnuretic post-salt fraction which is specifically bound to digoxin
antiserum complex. Mean peak activity amounted to 1.55 0.48 ng/ml
digoxin equivalents. We further purified the natriuretic material by
immunoprecipitation with the digoxin antiserum complex. This purifi-
cation resulted in a more than tenfold increase in specific natriuretic
activity from 2.7 0.4 to 30.4 5.8 Eq . min . mg'. The purified
material dose dependently inhibited rat renal Na-K-ATPase activity
with I5 at a concentration of 4 sg/ml. Thus, the digitalis-like natriuretic
activity previously observed in the plasma of saline-loaded dogs is also
present in the urine of healthy subjects during high salt intake. It
appears to act by inhibition of the Na-K-ATPase enzyme system.
Natural history and incidence of aluminum-induced anemia, bone
disease, and progressive encephalopathy. 0. Knoll, U. Graefe, H. I'.
Bertram, and H. Zumkley. University of Münster, Münster, Federal
Republic of Germany. In 90 patients treated by home hemodialysis for
more than 12 months repeated controls of aluminum (Al) plasma level
were used. Most of the patients used softened tap water for preparation
of the bath. Deterioration of renal anemia for more than five patients of
hematocrit not explained by iron deficiency or inadequate dialysis was
observed only in seven patients with high Al levels. Incidence of
symptomatic osteopathy showed a marked increase with the Al level,
too. In three patients typical progressive dialysis encephalopathy
occurred; in these patients Al levels were above 300 jig/liter. In these
three patients anemia deterioration and symptoms of bone disease
preceded neurological alterations for 3 to 9 months. High Al levels fell
essentially under a strict dietary regimen without aluminum hydroxide
therapy and dialysis using reverse osmosis water; dialysers provided
high phosphate clearance and prescribing prolonged dialysis time.
Phosphate levels could be kept under 6 mg/dl. Lower Al levels were
accompanied by improvement of anemia and bone disease. The course
of progressive encephalopathy was not influenced essentially, possibly
due to irreversible brain damage.
Long-term follow-up after percutaneous transluminal dilatation of
renal artery stenosis. U. Kuhlmann, P. Greminger, W. Vetter, T.
Lflscher, A. Grdntzig, E. Schneider, G. Pouliadis, and W. Siegenthaler.
Department of Internal Medicine and Department of Radiology, Uni-
versity Hospital Zurich, Switzerland. In 51 patients with renovascular
hypertension percutaneous transluminal dilatation (PTD) was attempt-
ed. In four patients the procedure could not be performed for technical
reasons. In the remaining 47 patients atherosclerotic stenosis (ASS) was
found in 31 patients (mean age, 55 years) and fibromuscular dysplasia
(FMD) in 16 patients (mean age, 37 years). Blood pressure fell signifi-
cantly from 191 of 112 mm Hg to 148 of 91 mm Hg (P < 0.00I)
immediately after PTD and remained significantly lower in the 3 years
follow-up period. Follow-up angiography at month 7 in 30 patients (19
ASS, 11 FMD) showed recurrence of a slight renal artery stenosis in
five out of 19 patients with ASS and two out of 11 patients with FMD. In
addition, in two patients with ASS occlusion of the renal artery was
found. Cure rate at month 6 was higher in patients with FMD than in
those with ASS (43% vs. 3 1%). Complications were seen in seven out of
51 patients (14%). Our results document a good long-term effect of PTD
on blood pressure in patients with renovascular hypertension. Patients
with FMD may show a better response to the procedure than those with
ASS. In addition, in the latter restenosis occurs more frequently.
Configuration of proteoglycans (PG) in the glomerular basement
membrane (GBM). K. Kuhn, L. Luciano, and E. Reale. Division of
Nephrology, Department of Internal Medicine, and Laboratory of
Electronmicroscopy, Medical School Hannover, Hannover, Federal
Republic of Germany. Negatively charged structures of the GBM seem
to influence the glomerular permeability for anionic and cationic
molecules and also the deposition of immune complexes within the
GBM. Main components of the anionic structures are the proteoglycans
(PG) which have been identified recently by electrondense polycations.
In our study we used monocationic dyes with the aim to identify the
stenc configuration of the PG molecules localized in the GBM. Kidneys
of anesthetized rats were perfused with either a solution containing
2.5% glutaraldehyde plus polycations (Alcian blue or ruthenium red) or
a solution containing glutaraldehyde plus a monocationic dye (Safranin
0 or Alcian blue + MgCl2). Kidney specimens were dehydrated in
alcohol and embedded in Epon. Polycations identified the PG molecules
in the lamina rara externa and in the lamina rara interna of the GBM as
particles having a mean distance of 60 nm. After kidney perfusion with
monocationic dyes the PG molecules showed the following configura-
tion: A central part (length 100 nm) containing four to six branches
(length 25 nm) on each side. The branches presumably represented the
glycosaminoglycan (GAG) side chains of the PG molecules. The
distance between two side chains of neighboring PG molecules was
approximately 5 nm. Perfusing the kidneys with both monocationic
dyes either safranin 0 or Alcian blue + MgCl2 revealed the same
configuration of the PG molecules. In conclusion, (1) in contrast to
electrondense polycations, monocationic dyes identified steric config-
uration of PG molecules in the GBM. (2) These findings suggest that the
compact network of PG molecules in the GBM may act as a barrier for
anionic molecules as albumin (diameter 7 nm).
Localization and origin of experimentally induced tubulointerstitial
autoimmunnephritis. Comparative investigations by means of surface
microscopy in vivo and histology. K. H. Langer, R. Munzel. Department
of Pathology, University of Mainz Medical School, Mainz, Federal
Republic of Germany. In experimental tubulointerstitial (anti-tubular-
basement membrane) nephritis granulomatous inflammation develops
in sites of immunologically altered tubular basement membranes.
Characteristically, the kidney tubules become wall-like surrounded by
epitheloid cells which afterwards develop into multinucleated giant cells
of the Langhans' type. Using in vivo surface microscopy (preparation
of the left rat kidney as for micropuncture experiments, passage time of
lissamine-green according to the method of Steinhausen and histology
(included three-dimensional reconstruction by means of serial sec-
tions), the following results were obtained: (I) In the initial phase the
inflammatory infiltrates exclusively intersperse the subcapsular tissue
(tubules, peritubular interstitium). (2) The inflammatory process always
begins as a focal nephritis and next to the convoluted segments of an
individual nephron. (3) The predominant permeation sites of inflamma-
tory cells, especially blood monocytes, are the peritubular capillaries;
the glomerulus including vas afferens and efferens is not affected. (4)
The spread of inflammation does not start from one inflammatory core
but is the result of a confluence effect, that is, more and more
convoluted segments of neighboring nephrons are affected. The results
show that the primary diffuse and simultaneous immunological alter-
ation of proximal tubular basement membranes, which can be demon-
strated by the presence of IgG and C3, is answered by a focal and step
by step inflammation.
Early diagnosis of transplant rejection using urinary disc-electrophore.
sis. A. E. Lison, I. S. Gottschalk, and E. Meyer. Medizinische Polik-
linik, Universitdts Münster, Münster, Federal Republic of Germany. In
55 patients disc-electrophoresis was carried out in spontaneously
voided urine specimens. Urine was concentrated 50-fold and 250 jig of
protein were analyzed. Tubular lesions as a sign of transplant rejection
were diagnosed if at least four low molecular weight protein bands
could be detected (54,000, 44,000, 30,000, 18,000 to 22,000 daltons).
This "four band" protein pattern seems to represent cellular rejection.
Vascular rejection is expressed by glomerular proteinuria. Fifty-one of
the patients have had the first transplant, four the second. Patients were
observed at a minimum of 3 and a maximum of 28 months after kidney
transplantation. According to our results, diagnosis of transplant rejec-
tion could be made between 6 to 10 days before clinical manifestation of
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the typical symptoms. False positive results were seen in about 10% of
urine samples and were related to the combination of urinary tract
infection and stone formation. There were no false negative results.
Glomerular blood flow and filtration in different nephron populations
of the rat kidney early following ischemic injury. J. Mason and J.
Welsch. Physiology Institute, University of Munich, Munich, Federal
Republic of Germany. The large discrepancy between filtration rate in
surface nephrons and in the whole kidney early after 45-mm ischemia—
a model showing neither tubular obstruction nor leakiness to inulin—
suggests better preservation of superficial than deep nephron function.
The vascular congestion seen in the outer medulla following ischemia
could be the cause or the consequence of a fall in blood flow in the
juxtamedullary nephrons supplying the medulla and thus account for a
depression in filtration rate in these nephrons. Experiments were
therefore undertaken to determine whether blood flow and filtration are
more severely affected by ischemia in deep than in superficial nephrons.
Glomerular blood flow was measured using unlabelled, carbon micro-
spheres with diameter of 8.6 0.7 zm by determining the blood flow
and number of spheres in the femoral artery and counting the spheres in
single glomeruli of different nephron types in fixed renal tissue. In
control kidneys blood flow was similar in surface, middle, and deep
nephrons at 124 16, 85 10, and 114 13 nl/min/100 g, but following
45 mm ischemia fell disproportionately to 68 7, 35 4, and 34 3,
respectively. Comparable reductions in juxtamedullary nephron blood
flow could not be achieved even after 18 hr of tubular obstruction by
ureteral occlusion. GFR was estimated with the Hanssen method by
injecting into the kidney a bolus of sodium ferrocyanide, removing the
kidney 6 sec later, precipitating the dye as Prussian blue, and measuring
in single, microdissected tubules the distance it travelled along the
proximal tubule. In control kidneys the bolus passage was similar in
surface, middle, and deep nephrons at 388 6, 292 19, and 340 35
sm/sec, but after 45-mm ischemia fell disproportionately to 210 48, 98
13, and 71 12, respectively. This distribution was not different after
60 mm of ischemia, when there is evidence of tubular obstruction. It is
concluded that following ischemia blood flow and filtration are de-
pressed only modestly in the predominating superficial nephrons but
are reduced much more severely in the less numerous juxtamedullary
nephrons. This phenomenon cannot be attributed to tubular obstruction
or leakage to inulin. These findings explain well the inability of the
kidney to concentrate the final urine, but in contrast to popular belief,
predict that medullary blood flow is much more reduced than cortical
blood flow after ischemia.
Morphologic findings in kidney transplants after treatment with cyclo-
sporin A. M. J. Mihatsch, H. P. Spichtin, A. Lörtscher, F. P. Brunner,
F. Harder, W. Olivieri, M. Oberhoizer, and G. Thiel. Departments of
Pathology, Medicine and Surgery, University of Base!, Basel, Switzer-
land. Cyclosporin A (CyA) is a new potent immunosuppressive agent
which is increasingly used in kidney transplant recipients. A well
known side effect of CyA is impaired renal function which may progress
to acute renal failure. Diagnostic problems arise especially in the early
post-transplant period in deciding whether the renal damage results
either from the treatment with CyA or from ischemic injury or rejection.
The morphologic study focused mainly on parameters which had been
previously described in CyA-treated bone marrow transplant recipients
and animal experiments: megamitochondria in tubules, isometric tubu-
lar vacuolization and tubular microcalcifications (so-called CyA-associ-
ated parameters = CyA-P). In the present study the CyA-P were
examined in patients with kidney transplants to establish whether they
have any diagnostic value in CyA induced renal damage. Thirty-eight
renal biopsies of 24 patients were investigated using light and electron
microscopy as well as immunofluorescence. Nine patients had received
conventional therapy (azathioprine, steroids) and 15 CyA. The indica-
tion for renal biopsy was impaired transplant function. Significant
differences for the morphological parameters were found between the
treatment groups: megamitochondria, vacuolization, and interstitial
infiltrate were more frequent after CyA treatment whereas vascular
rejection was more frequent after conventional therapy. No correlation
was found among various CyA-P, CyA-P and CyA dose or CyA serum
concentration. Case by case evaluation showed that all patients without
CyA-P (N = 6) had interstitial or vascular rejection as did eight out of
nine patients with CyA-P. Four out of seven patients with CyA-P
and four out of five with CyA-P, respectively had no signs of
rejection. Seven out of nine patients without rejection but with CyA-P
had serum CyA through levels over 1000 ng/ml in contrast to only one
out of 18 patients with rejection. Renal functional impairment was
similar in patients with CyA-P but without rejection and patients who
had rejection with or without CyA-P. It is concluded that the CyA-P are
valuable signs of CyA-induced nephrotoxicity. A lack of correlation of
the CyA-P among each other is possibly the result of the focal
distribution in the kidney and/or the small number of biopsies
investigated.
Verapamil's vasodilatatory and antihypertensive efficacy offers an
alternative treatment concept in older and low renin essential hyperten-
sive patients. F. B. Muller, L. Huithén, P. Bolli, W. Kiowski, and F. R.
Bhhler. Department of Internal Medicine, University of Base!, Base!,
Switzerland. The dependence of vascular tone on calcium influx in
essential hypertension (EHT) was assessed by verapamil, a calcium
channel blocker, which induced a greater forearm blood flow response
in EHT than in normotensive subjects. This effect was inversely related
to the activity of the renin-angiotensin system. In a prospective study
verapamil 240 to 720mg daily was given for Ito 8 months to 43(11 low,
24 normal, 8 high renin) patients with EHT, aged 20 to 85 years. Blood
pressure fell from 171 16/108 6 (mean SE) to 153 13/93 9mm
Hg (P < 0.001). The response increased with age (r = 0.759, P < 0.01)
and was negatively related to pretreatment renin (r = 0.545, P <0.001).
The antihypertensive efficacy of verapamil was comparable to that of
diuretics (r = 0.782, P < 0.001). In contrast, the efficacy of beta-
blockers decreased with age (r = 0.556, P < 0.001) and improved with
higher pretreatment renin (r = 0.416, P < 0.05) in these patients. These
data provide a basis for a new treatment concept proposing verapamil
(or other calcium antagonists) as a first line drug for older and low renin
EHT (as an alternative to diuretics) and a beta-blocker for younger and
high renin EHT.
Organospecific antigens on human kidney structures detected by
monoclonal antibodies. G. A. Moller, Medical University Clinic, Tubing-
en, Federal Republic of Germany. In the pathogenesis of glomerulone-
phritis and clinical kidney transplantation surface antigens of different
renal parenchymal cells are thought to play an important role as targets
for humoral and cellular immune reactions. Therefore IS normal human
kidneys have been investigated for the expression of MHC- and
organospecific antigens with selected defined anti-HLA-class I and II
monoclonal antibodies, as well as with murine monoclonal reagents
obtained from two fusions with isolated renal parenchymal cells as
immunizing agents. HLA-ABC antigens were expressed on all glomeru-
lar and tubular cells, as well as on the vascular endothelia. Two
different monoclonal anti-HLA-class II antibodies showed differential
distribution of distinct la-like molecules on tubular and endothelial cells
versus glomerular cells. Antibodies were characterized which reacted
with different sections of the human nephron. GN2.1l7.Bll detected
only glomerular epithelial and endothelial cells but was negative on
mesangial and all tubular cells. Two further monoclonal antibodies
reacted with all tubular epithelial cells whereas GN2.31.Fl recognized
an antigenic determinant exclusively expressed on tubular cells of the
Henle's loop. The kidney specific antibodies did not cross-react with
antigens of other human tissue samples tested so far (for example,
lymph node, spleen, thymus, and skin) and therefore may be of high
diagnostic value to detect glomerular and tubular antigens released in
the urine as an early sign of kidney damage. In this context, nephrotox-
icity of drugs could be monitored easily and controlled by the use of
these antibodies. Furthermore, analysis of the expression of organospe-
cific antigens versus HLA-class I and II antigens may aid to dissect
cellular rejection reactions in differently HLA-matched kidney
transplants.
Influence of the width of the glomerular basement membrane on the
effective hydraulic permeability of the glomerular capillary wall. K. H.
Neumann, H. J. Schurek, C. Kellner, K. Kuhn, and B. Aeikens.
Zentrum Innere Medizin, Abt. Nephrologie and Zentrum Chirurgie,
Abt. Urologie, Medizinische Hochschule Hannover, Federal Republic
of Germany. The effect of the width of the glomerular basement
membrane (GBM) on the effective hydraulic permeability (k) of the
glomerular capillary wall has not been investigated, thus far to our
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knowledge. Since the GBM of the rat widens considerably with age, this
seems to be a suitable experimental model. The objective of our
investigation thus was to study the effect of this growing width on k in
single cortical glomeruli. Isolated kidneys of 2 and 18-month-old
Hannover-Wistar rats were perfused with a cell free solution containing
5% albumin. Because of high perfusion flow rates, the filtration fraction
in this preparation is only 3%. As a consequence, the rise in protein
concentration along the glomerular capillaries is negligible and in
contrast to the situation in vivo, the driving forces for filtration are
nearly constant over the whole filtering surface. By micropuncture of
cortical tubules we estimated single nephron filtration rate (SNGFR,
pressure controlled sampling), effective filtration pressure (P), and the
glomerular ultrafiltration coefficient (Kf). Following perfusion fixation
at identical perfusion pressure, the previously punctured tubules were
marked and their glomerular capillary surface was estimated morpho-
metrically from light microscopic sections. The width of the basement
membrane was measured morphometrically from EM-sections.
Age SNGFR
Puf
mm
Kf
ni/s mm S
k
ni/s mm
BM
Width
month ni/mm HG Hg cm2 io- Hg cm2 nm
2 22.2 14.8 0.025 13.6 18.4 140
18 27.6 11.5 0.042 24.3 17.3 327
Our results show that the effective hydraulic permeability (k) does not
fall significantly, although the width of the basement membrane grows
by the factor 2.3. From this it may be concluded that the basement
membrane does not contribute substantially to the hydraulic resistance
of the glomerular capillary wall and that other structures (epithelium,
endothelium) are of greater importance.
Protective effect of prostaglandin E2 in postischemic acute renal failure.
Long-term examinations in chronically instrumented, conscious dogs. H. -
H. Neumayer, K. Wagner, L. Schudrowitsch, J. Groll, F. Keller, J.
Lichey, G. Schultze, and M. Molzahn. Free University of Berlin,
Federal Republic of Germany. It is controversial whether exogenically
administered prostaglandins play a protective role in experimental renal
failure. Female beagle dogs (N = 9), (BW 11.5 1.15) received a salt-
rich diet (> 20 mmoles Na .kg' . day) and were balanced in
metabolic cages. Two months after rightsighted nephrectomy, an
electromagnetic flow probe as well as an inflatable pneumatic cuff for
controlled compression of the renal artery were implanted around the
left renal artery. Experimental renal failure was induced by temporary
ischemia (180 mm) by means of inflating the cuff. Via a polyurethane
catheter implanted into the aorta above the point where the renal artery
branches off, group A (N = 4) received a continuous infusion of 0.9%
NaCl (> 7 days, portable infusion pump), group B (N = 5) received 0.03
g min kg' POE2. All parameters typical of renal filtration,
hemodynamics, and excretion were determined. Glomerular filtration
rate (GFR) was measured according to the "single-shot method"
with 51Cr EDTA, plasma renin activity (PRA) as well as urinary
prostaglandin excretion (EPGE2, EPGF2u) were measured
radioimmunologically.
Aft
Before ischemia Day I
er ischemia
Day 3 Day 7
GRF,
mi mm' kg 3.65 1.1 A 0.55B 0.94 0.781.93 0.862.89
RBF, ml min 152.4 14.2 A 68.1B 145.6
31.2
124.3
16.8
206.9
pJ min' kg 66.6 22.9 A 17.3B 43.8 44.341.9 28.055.8
Pamean, mm HG 142 11.6 A 164.5B 145.3
172.2
132.1
136.6
138.2
ENa nmoles
min kg' 11970 4144 A 2679B 7967 75636838 3937.111356.3
PRA, ng ATiml' h 2.71 2.27 A 2.45B 1.27 6.973.95 ——
EPG2,pgmin'kg 24 16.8 AB 21.3140.1 80.9128.2
EPGF,pg min kg' 82.2 59.5
A
B
38.7
52.8
55.9
55.2
Continuous intra-aortal infusion of PGE2 led to a more favorable course
in the ischemic model of acute renal failure. In particular, the reduction
of renal blood flow was stopped and the reduction of GFR was lowered.
Potassium (K)-adaptation affects chloride (Cl) reabsorption in the
diluting segment of Amphiuma. H. Oberleithner, F. Lang, W. Wang,
and P. Deetien. Physiologisches institut, Universität lnnsbruck, inns-
bruck, Austria. Previous studies in the amphibian diluting segment
suggest that the luminal K-uptake mechanism is inhibited when
animals are chronically adapted to high dietary K. Furthermore, we
know that Ktreabsorption is linked to the luminal uptake of sodium
(Nat) and C1. The question arises whether K'-adaptation interferes
with this common transport system. Experiments were performed in
the isolated perfused kidney of control or K-adapted Amphiuma. By
means of conventional and Cl-sensitive microelectrodes transepithe-
hal potential difference (PD), the electrochemical gradient for C1
across the epithelium (Lci-), and intraluminal Cl-activity (Cl1-.) were
evaluated at zero net flux conditions. The transference number for C1
(tc1-) across the epithelium was evaluated from intraluminal (Cl-step
changes in the presence of furosemide.
Control K-adapted
(mV) 48.9 0.9 (25) 34.9 1.0 (73)
PD (mV) 17.1 0.8 (33) 14.3 0.7 (43)
Cl1- (mmoles 1') 18.1 1.0 (37) 28.4 1.1 (73)
t1- 0.13 0.01 (25) 0.10 0.01 (26)
PD is lumen positive referred to the outside. All mean values obtained
in Ktadapted kidneys are significantly different from corresponding
controls (P < 0.05); SEM (N). The results indicate that a steep
"uphill" directed from the tubule lumen to the blood is present
in controls. i- is blunted after K+-adaptation corresponding to a
significant increase of Cl1- under these conditions. The partial Cl-
conductance of the epithelium is low in controls and decreases slightly
but significantly after K-adaptation. We conclude that the capability
of the diluting segment to establish a transepithelial C1-gradient is
reduced during K*adaptation. Thus, C1-reabsorption is impaired.
This could be due to a diminished rate of the active Cl transport
system and/or an enhanced back-leak of C1 into the luminal fluid.
The prognostic significance of vascular changes in renal transplants. W.
Pommer, G. Offermann, C. Hildebrandi, H. Lobeck, P. H. Krause, and
M. Moizahn. Department of internal Medicine, Klinikum Steglitz, and
Department of Pathology, Klinikum Westend, Free University of
Berlin, Berlin, Federal Republic of Germany. The prognostic signifi-
cance of morphological findings in renal allografts was proven between
1975 and 1981 (192 cadaver kidney transplantations). Percutaneous
biopsy specimens obtained during suspected rejection periods or after
rejection treatment was investigated by light microscopy, immunohis-
tology, and partly electron microscopy. In 41 of 7! patients with graft
failure, biopsy specimens revealed histological findings of vascular
rejection (VR) with destruction and obliteration of arteries, interstitial
bleeding, and necrosis. Thirty-four grafts failed within 6 months (85%)
(group I). These alterations resisted steroid treatment. In 72 of 121
patients with still functioning grafts, biopsy specimens showed general-
ly proliferative, but sometimes destructive, vascular alterations in 72%
(group 2); and purely interstitial transplant nephritis (TN) in 38% (group
3). Serum creatinine of group 2 was less than 120 zmoles/liter (group 3
80%) at the end of observation (between 12 and 60 months) in 61% of
the patients, between 120 and 200 emoles/liter (group 3 10%) in 20%,
and more than 200 mol/liter (group 3 10%) in 19%. Blood pressure in
group 2 was normal in 50%, normalized under antihypertensive treat-
ment in 44%; in 6% antihypertensive treatment was insufficient (group
3: 55%, 45%, 0%). Patients with TN reacted promptly with the
vanishing of rejection symptoms after steroid treatment; patients with
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TV mostly showed a delayed reaction. Other distinctive features were
the number of rejections, proteinuria, and steroid-induced diabetes
mellitus. Our findings may suggest that the significance of vascular
changes in renal grafts can be very different in the early transplant
outcome, that there is a group with rapidly progressive graft failure, that
is grafts with more severe morphological alterations and steroid resist-
ance (group I), and another group with longer graft survival (group 2).
In the latter group, graft function and treatment were less sufficient than
in the TN group.
Interaction of cyclic AMP and calcium-calmodulin in the mechanism of
action of antidiuretic hormone (ADH). D. Schlondorff and S. Levine.
Albert-Einstein College of Medicine, New York, New York. The second
messenger role of cAMP in ADH's mechanism of action is well
established. In addition to cAMP ADH's effect is modulated by
calcium. The interactions of calcium with ADH and cAMP remain
poorly defined. Recently, it has been shown that multiple effects of
Ca + are mediated by enzyme activation via a complex of Ca with
calmodulin (CaM), a Ca binding protein. We therefore examined the
role of Ca and CaM in ADH's effect on the toad urinary bladder.
Ephithelial cells of the bladder showed specific immunofluorescence for
CaM and contained CaM activity, determined by the assay of Cheung.
The CaM inhibitor trifluoperazine (TFP) inhibited the hydroosmotic
effect of ADH and cAMP in a manner that indicated a predominantly
distal, that is, post-cAMP interaction of Ca-CaM with cAMP cas-
cade. This was confirmed by direct determinations of cAMP content
and in situ activation of cAMP-dependent proteinkinase. In further
experiments we used the so-called calcium blockers verapamil and
D600, which also caused a dose-dependent inhibition of the ADH effect.
This could be explained in part by a decrease in cAMP content, in the
activation of cAMP, protein kinase and an inhibition of ADH, stimulat-
ed adenylate cyclase. Furthermore, the effect of the stable 8-bromo
cAMP analog was inhibited, indicating an additional "post-cAMP"
effect. The pattern of the effects of the calcium blockers indicated
multiple interactions with the ADH, cAMP cascade possibly by inhibi-
tion of Ca , CaM dependent enzymes. This hypothesis was supported
by direct inhibition of the activity of purified CaM by calcium blockers,
that is, calcium blockers can act as CaM, antagonists in vitro. Our
results show that the cellular mechanism of ADH's action requires a
close interaction of the two second messengers cAMP and Ca-CaM.
Prostaglandin synthesis in isolated cells and collecting tubules of the
rabbit kidney. D. Schlondorff and G. Schwartz. Albert-Einstein College
of Medicine, New York, New York. Prostaglandin E2 inhibits the action
of the antidiuretic hormone (ADH). A direct stimulation of PGE2
synthesis by ADH has been postulated, closing a negative feedback
loop. It remains controversial whether this occurs via the pressor
activity of ADH on interstitial cells or via the antidiuretic activity on the
collecting tubule. We therefore examined PGE2 synthesis in medullary
cells (of tubular and interstitial origin) and in microdissected collecting
tubules of rabbits. PGE2 was determined by specific radioimmunoas-
say. PGE2 synthesis by isolated medullary cells (N = 6) was 302 52
ng/mg prot x 10 mm in controls, increased to 366 69ng with ADH (2
mU/mi) and to 1023 305 ng with the calcium ionophore A 23187 (2
.LM) and fell to 177 26 ng with the PG-inhibitor meclofenamate (10
LM). Cortical (CCT) and medullary (MCT) collecting tubules were
incubated for three periods (1 to 3) of 20 mm with K.R. buffer only—
controls—whereas, with ADH and A23 187 the experimental period was
preceded and followed by a control period.
pg/mm tubule
>< 20 miii
Buffe
CCT
r only
MCT
ADH, 2mU/ml
CCT MCT
A23 187
CCT
, 2 zM
MCT
N= 12 10 18 22 5 6
Preexp.
contr.
period 57 11 109 22 61 15 82 13 26 8 32 6
Experimental
period 36 5 77 16 53 13 61 7 150 32 168 31
Postexp.
contr.
period 22 4 63 16 42 12 36 5 49 21 27 8
In control tubules PGE2 synthesis decreased during the three periods
while A23 187 caused a reversible stimulation in both CCT and MCT. In
CCT the decrease in PGE2 synthesis during the ADH period was
slightly, but not significantly, less than in controls, while in MCT ADH
significantly (P < 0.05) slowed down the fall in PGE2 observed in
controls. Our results show that ADH can stimulate PGE2 synthesis in
medullary cells and stabilizes its production in MCT. Thus ADH may
affectPGE2 synthesis in both medullary interstitial and collecting tubule
cells.
Failure of captopril to inhibit tubuloglomerular feedback responses in
the presence of aprotinin. J. Schnermann, G. Schubert, and J. Briggs.
Physiologisches Inst itut der Universität Mflnchen, Mflnchen, Federal
Republic of Germany. Earlier studies have shown that the converting
enzyme inhibitor teprotide (SQ 20881) diminishes tubuloglomerular
feedback (TGF) responsiveness, a result which has been interpreted as
evidence for participation of the renin-angiotensin system in the feed-
back mechanism. The present experiments were performed to investi-
gate the effect of captopril (SQ 14225) on TGF responses and to
elucidate the mechanism of its action. Captopril like teprotide is an
inhibitor of the angiotensin converting enzyme and of kininase II so that
its effect could be elicited either by interference with angiotensin II
formation or by accumulation of vasodilator kinins. Feedback respon-
siveness was assessed by the change (%)of early proximal flow rate
(VEp) in response to maximum flow stimulation (40 nI/mm). The
following results were obtained:
Control
VEPO % N 10 mg/kgVEp0 % N
28.5 —38.8 42 29.7 —32.3 15
15 mg/kg
VEPO % N 25 mg/kgVEPO % N
37.4 —15.2 8 31.2 20
Significantly different from control; subscript 0 refers to values
measured without loop perfusion.
Control
VEPO % N AprotininVEPO % N
32.2 —37.9 12 31.3 —42.0 12
Aprot. + Captopril
VEPO % N Captopril
35.7 —31.7 12 32.1 12
Significantly different from control; subscript 0 refers to
measured without loop perfusion.
values
Captopril in dose of 15 mg/kg and higher significantly reduced the
magnitude of feedback responses, an effect similar to that seen with
teprotide. In free flow studies captopril (25 mg/kg) induced a significant
increase of distally determined SNGFR from 30.7 1.15 to 35.0 0.93
nI/mm (p <0.01) and of kidney GFR from 0.92 0.05 to 0.99 0.03 ml/
mm (p < 0.01) while proximal SNGFR did not significantly change,
(36.6 1.3 vs. 37.2 1,02 nI/mm, NS). To examine the mechanism of
captopril-induced feedback inhibition feedback responses were mea-
sured during simultaneous administration of captopril and aprotinin
(Trasylol). Aprotinin interferes with kinin formation and may therefore
attenuate the kinin accumulating effect of captopril. These results
suggest that a major portion of the captopril effect on TGF is prevented
by aprotinin and that captopril may inhibit TGF primarily by causing
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accumulation of kinins rather than by diminishing the formation of
angiotensin LI.
Hypercoagulability by angiotensin converting enzyme inhibition. J.
Schrader and F. Scheler. Medical Clinic, GOttingen, Department of
Nephrology, University of Gottingen, Federal Republic of Germany.
The influence of angiotension converting enzyme (ACE)-inhibitors
(captopril and MK 421) on blood coagulation and fibrinolysis was
studied in vitro and in normotensive persons after a single dose of these
drugs. Investigations of fibrinolysis were performed with the aid of
fibrin plates which contained different concentrations of captopril and
MK 422 (the active metabolit of MK 421). The diameters of the lysed
areas of streptokinase-activated citrate plasma (500 U streptokinase/mi
plasma) showed a significant inhibition of fibrinolysis when compared
with control fibrin plates. Additionally, thrombi containing NaCl,
captopril, or MK 422 were lysed with 10.000 U streptokinase and
weighed. The thrombus weight after streptokinase differed between the
control and captopril rsp. MK 422 as an expression of a reduced
fibrinolytic activity. Blood coagulation tests were carried out on the
blood from 18 normotensive persons before and 2 hr after 25 mg
captopril and from 15 persons before and 2 hr after 10 mg MK 421. Both
drugs caused a significant elevation of fibrin monomers. PTT was
reduced by an average of 2 to 3 sec in both groups. Antiplasmin activity
rose. Fibrin degradation products were not found. Fibrinogen, anti-
thrombin III, plasminogen, and the activity of Factor VII, VIII, and XII
were not significantly altered. After MK 421 thrombin time was
shortened, too. Both after captopril and MK 421 activation of blood
coagulation occurred. Reactive fibrinolysis was not sufficient to avoid
the rise in fibrin monomers, possibly because of the in vitro demonstrat-
ed inhibition of fibrinolysis. These results could be attributed to ACE-
inhibition because both chemically different ACE-inhibitors induced the
same alterations of blood coagulation and fibrinolysis. This pointed at,
until now, unknown interactions between the renin-angiotensin- and the
coagulation-system. The results might be due to the decrease of
angiotension II or the increase of bradykinin. Severe vascular complica-
tions, which occurred during antihypertensive therapy with captopril,
may partly be explained by the alterations of coagulation together with
severe atherosclerosis and with blood pressure reduction. An increase
of fibrin monomers could be avoided by a subcutaneous heparin
therapy. So we prefer a low dose subcutaneous heparin therapy in the
initial treatment phase with captopril, especially in patients with severe
hypertension and atherosclerosis.
Prostaglandin biosynthesis by isolated rat glomeruli: Blood pressure
related alterations in the rat. A. K. Stahl, M. Paravicini, L. Ritter, P.
Schol/meyer. Department of Medicine, University of Freiburg, Frei-
burg, Federal Republic of Germany. Prostaglandins (PGs) may modu-
late glomerular ultrafiltration. The regulation of endogenous glomerular
PG formation, however, is not completely known. Therefore, we
studied the effect of changes in renal perfusion on in vitro PG formation
by isolated rat glomeruli. Glomerular PG-biosynthesis was evaluated in
glomeruli from normotensive (N), two kidneys one clipped Goldblatt-
hypertensive (GH) and unclipped normotensive Goldblatt (NG) rats. In
vitro incubations were performed under basal conditions or in the
presence of exogenous substrate (arachidonic acid, AA) (l0- M). PGs
were determined in the perfusate by radioimmunoassay. The angioten-
sin II blocker Sar'-11e8-angiotensin II was added in an additional
experiment to the perfusate to study a possible role of endogenous
angiotensin II on glomerular PG production. PG formation by isolated
glomeruli from high blood pressure exposed kidneys of the GH rats was
significantly reduced, when compared to glomerular PG formation of N
rats. PG production by glomeruli from clipped kidneys of the GH rats
was highest of all studied animal groups. The differences were greatest
in the presence of AA. After removal of the clip and normalization of
the blood pressure, the observed differences were no longer present.
Under all experimental conditions, the angiotensin II blocker did not
effect glomerular PG formation. The data suggest that alterations in
renal perfusion may regulate intrinsic glomerular PG biosynthesis in the
rat. The effect is reversible and independent of endogenous angiotensin
II.
In situ formation of immune-complex glomerulonephritis following
allogenic kidney transplantation. G. H. Thoenes. Medizinische Klinik
Innenstadt fer Universität Miinchen, München, Federal Republic of
Germany. Kidney transplantation in rats leads to acute rejection if
donor and recipient differ in MHC-antigens. In contrast, long-term
survival occurs if MHC-identical allogenic rat strains serve as trans-
plant partners. This long-term survival of allogenic kidney grafts
without any immunosuppression led to a chance observation of general
significance explaining the pathogenesis of immune-complex glomeru-
lonephritis. The kidney transplants develop during an interval of weeks
to months a (peri-)membranous glomerulonephritis. The disease is
documented by a high degree of proteinuria of the recipients. By
histology, immunohistology and electronmicroscopy typical bead-like
epimembranous deposits with spike formation can be seen. In cases in
which the recipients retained one of his own kidneys contralaterally, the
late removal of the transplants eliminated also the proteinuria. An
examination of the contralateral kidney then showed that the immune
complex disease had not affected the recipient's own organ. The elution
of antibodies from the diseased transplants revealed an antibody
specificity against a tubulus brushborder antigen expressed only at
certain proximal tubuli of the deeper cortex. The antibodies bind in
vitro only to the donor-type kidney and not to the recipient type kidney.
By comparison, antibodies eluted from kidneys with autoimmune
(peri)membranous Heymann nephritis (also directed against brush
border antigen) are bound diffusely to all cortical proximal tubuli of
both donor- and recipient-strain kidneys. The same respective specific-
ities could be detected with antibodies from the serum of transplanted
or autoimmunized rats. The selective localization of immune-complex-
es in the transplanted kidney only suggests an in situ formation of
immune-complexes via alloantigenic sites. Since the eluted antibodies
show brush border specificity, such sites would have to be required at
the epithelial side of the glomerular basement membrane. Indeed, it has
been possible to show by indirect immunofluorescence that serum of
immunized rats stains also glomeruli in a faint but specific kind.
Morphological changes in the renal outer medulla following ischemic
renal injury in the rat. J. Torhorst and J. Mason. Pathology Institute,
Cantonspital, Basel, Basel, Switzerland, Physiology Institute, Univer-
sity of Munich, Munich, Federal Republic of Germany. Some models of
ischemic acute renal failure in the rat seem to be characterized by
tubular obstruction and outer medullary hyperemia. One to six hours
after 90 mm ischemia in rats with one kidney, proximal tubular pressure
was raised in 90% of the tubules to 39 1 mm Hg, compared to 12 I
mm Hg in the controls, and the capillaries of the inner stripe were
extended and engorged with blood, so that the cross-sectional area they
occupy increased threefold, from 8 2% to 24 2%. Since there is a
good correlation between the proximal tubular pressure found in each
kidney and the area of the inner strip occupied by its capillaries,
experiments were designed to determine whether these events are
causally related. One to four hours following 45-mm renal ischemia in
rats with untouched contralateral kidneys, proximal tubular pressure
was 13.5 0.4 mm Hg, compared to 12.9 0.1 mm Hg, giving no
indication of tubular obstruction, although the inner stripe capillary
plexus was engorged with blood. Without any blood flow, and 5 mm
following blood reflow, the capillary area of the inner stripe constituted
29 3% and 34 4%, respectively, compared to 7 2% in controls.
These experiments demonstrate that congestion of the capillaries can
occur in the absence of tubular obstruction and is even present without
tubular fluid flow. Thus, vascular congestion is not caused by tubular
compression of the inner stripe drainage vessels, although this may
serve to enhance or maintain it in those models displaying tubular
obstruction.
Are morning fasting urine samples adequate for the discrimination of
absorptive and renal hypercalcuria? A simple test using cellulose phos-
phate. W. Toschope, L. Knebel, J. Potempa, and E. Ritz, Medizinische
Universität Klinik Heidelberg u. Urol, Universitãt K/inik Mannheim,
Federal Republic of Germany. Several investigators proposed the
determination of Ca and cAMP in fasting morning urine samples for the
differential diagnosis of absorptive, resorptive, and renal hypercalci-
urias. The use of fasting morning urine is based on the assumption that
the calcium in fasting urine samples is completely derived from sceletal
resorption. The present study, using short-term application of oral
sodium-cellulose-phosphate, does not support this assumption. Twen-
ty-two healthy male individuals (age, 42 12 years) were examined;
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measurement of urinary Ca, Na, Cr, and cAMP of the following
(sequential) periods: 24-hr urine samples (unrestricted diet) (I); fasting
urine samples (2-hr-samples) (2); 24-hr urine samples [15 g cellulose-
phosphate (CP)} (3); fasting urine samples (2-hr-sample) (4). The same
measurements were performed in 20 male idiopathic stone formers
without HPT, RTA, and normal creatinine clearance. Both in controls
and patients fasting urinary calcium (Ca/Cr) was significantly lower
after CP than without inhibition of intestinal Ca absorption: controls:
0.31 -0.23- 0.21 -0.15 (M CalM Cr); patients: 0.37-0.28-0.24-0.17 (M
CalM Cr). In stone formers, but not in controls, an increase in urinary
cAMP (collection period 4) was observed: 0.33-0.31 -0.40- 0.38 1O M
cAMP/M Cr. The present study documents that oral applications of
sodium-cellulose-phosphate result in a significant further reduction of
the Ca/Cr-ratios in fasting morning urines without stimulation of
parathyroid activity (controls). It is concluded that even after a 12-hr
fasting period not all absorbed dietary calcium has been eliminated by
the kidneys. Thus, this requirement for evaluating short-term tests for
the detection of renal or resorptive hypercalciuria is not guaranteed.
The increase in urinary cAMP in stone patients points to activation of
the parathyroids after blocking the high calcium-turnover state and does
in itself not prove a renal calcium leak. At least for the detection of
resorptive hypercalciuria (mobilization of bone mineral), prior inhibi-
tion of intestinal calcium absorption seems to be more adequate than
currently performed tests in the evaluation of fasting morning urine
samples.
Diagnosis of acute allograft rejection and CMV-infection in renal
transplantation by urinary cytology. M. Winkelmann, B. Grabensee,
and P. Pfitzer. Medizinische K/inik A and Department of Cytopathol-
ogy, University of Düsseldorf, Düsseldorf, Federal Republic of Germa-
fly. Acute allograft rejection and CM-infection are the most common
complications after renal transplantation. The possibility of an instant
differential diagnosis between rejection and CMV-infection remains
unsatisfactory. Cytological examination of urinary samples may be
helpful. Urinary samples of 33 transplanted patients were examined
daily and later at every follow-up. More than 2,000 samples, made by
cytocentrifuge and stained with Papanicolaou and May-Grunwald-
Giemsa, were examined and evaluated quantitatively. Urinary samples
of patients with acute renal failure on hemodialysis and patients under
immunosuppressive therapy with normal renal function were examined
for control. Twenty-five acute allograft rejections without concurrent
acute renal failure were diagnosed clinically. All 25 rejections were also
diagnosed by urinary cytology by evaluation of eight cytomorphologic
criteria in the following order: tubular epithelial cells (100%), casts
(96%), dirty background (64%), erythrocytes (64%), oxalate crystals-
sand-glass shaped (48%), mixed cell clusters (48%), lymphocytes (24%),
and mitoses (20%). According to our quantitative evaluations, acute
allograft rejection can be diagnosed cytologically if an increase of renal
tubular cells and at least two more of the criteria (listed above) are
found in the urine. Today it is not possible to diagnose acute allograft
rejection with concurrent acute renal failure because of similar cyto-
morphologic findings. Seven patients underwent a serological proven
CMV-infection. In six patients we found virally infected cells in the
urine shortly after the onset of clinical symptoms. Typical "owl-eye"
cells were seen, but more frequently we saw nuclear changes in the
form of milk-glass nuclei and eosinophilic nuclear condensations.
Cytological examination of the urine after renal transplantation is a
simple diagnostic aid in diagnosing acute allograft rejection without
harming the patient. CMV-infection can also be diagnosed by urinary
cytology many days before positive CM V-serology.
